Abstract. Let G be a split reductive p-adic group. Then the determination of the unitary representations with nontriviat Iwahori fixed vectors can be reduced to the determination of the unitary dual of the corresponding Iwahori-Hecke algebra. In this paper we study the unitary dual of the Iwahori-Hecke algebras corresponding to the classical groups. We determine all the unitary spherical representations. (1991). 22E50, 16-XX, 20-XX.
O. Introduction
The purpose of this paper is to describe the spherical unitary dual for the classical split groups. The simplest reasonable statement that might be true about the spherical dual would be the following:
A
spherical irreducible representation is unitary if and only if it is a complementary series from an anti-tempered representation (ZAA of a tempered representation).
Unfortunately this is not quite so simple; there are complementary series induced from complementary series for Gl(n) such that the nearest parameter which is induced from a tempered representation is reducible.
The paper deals mainly with types B, C and D since the (general) case of Gl(r~) is already done in [11] . The first section reviews general results on the representations of p-adic groups and their relation to the representation theory of Hecke algebras. In particular we reduce the problem to an equivalent one on the graded algebra introduced by Lusztig. In this context, we study the classification of the irreducible Hermitian modules in detail. The setting is almost exclusively that of the graded Hecke algebra, we have tried to use as little as possible from the Langlands classification for p-adic groups. In fact, there are only two places where we use the theory on the group. The first is to show that there exists a nowhere zero intertwining operator (at the end of 1.7, but this is not really used for classifying the unitary spectrum), The second is the fact that certain modules of the Hecke algebra (Sections 2.1 and 2.2) are unitary.
In Sections 2.3 and 2.4, we refine a nonunitarity criterion first used by Casselman. This is our main tool for ruling out the parameters that are not unitary. The phrasing is reminiscent of the Dirac inequality or the use of K-types in p in the case of real groups.
In Section 3, we write down an explicit parametrization of the Hermitian spherical modules. We use this in Section 4 where we prove the main results. The crucial ones are in 4.2 and 4.3. The basic ideas of the arguments are fairly simple in nature. However, they are quite delicate technically, and require some ingenuity. We do not give complete proofs in all cases, but rather treat representative cases in detail. Many of the results are more general (nonspherical parameters, Hecke algebras with unequal parameters), but it is not quite clear at this writing how far they can be pushed. Certainly the arguments work in the case of Langlands parameters coming from maximal parabolic subgroups. Via the Iwahori-Matsumoto involution these cases contain the spherical cases. It is in this setting that we prove our results.
Preliminaries

UNRAMIFIED REPRESENTATIONS
Let I~ be a p-adic field. Denote by G be the F-rational points of a linear algebraic reductive group defined over Y. We assume that G is split. Denote by A a maximally split toms and fix a Borel subgroup with decomposition B = AN. 
